Nicotinic acetylcholine receptor-mediated release of [3H]norepinephrine from developing and adult rat hippocampus: direct and indirect mechanisms.
The primary role of nicotinic acetylcholine receptors in adult and developing brain is to modulate neurotransmission. Using in vitro neurotransmitter release, we have examined mechanisms underlying nicotine-induced [(3)H]norepinephrine release from developing and adult rat hippocampus. At birth, nicotine significantly stimulated hippocampal [(3)H]norepinephrine release with a monotonic increase in maximal drug effect over the first ten postnatal days. No developmental changes in agonist or antagonist potency were observed. Comparison of synaptosomal and slice preparations, as well as examination of the effects of tetrodotoxin, indicated that at least two nicotinic acetylcholine receptor populations regulated [(3)H]norepinephrine release from neonatal and adult hippocampus; one localized on noradrenergic terminals, the other on adjacent cells. To further characterize the indirect mechanism of nicotine action in the adult, we examined the effects of pharmacological blockade of various neurotransmitter systems that provide excitatory input to hippocampal noradrenergic terminals. Whereas glutamate and muscarinic receptor blockade was ineffective, the GABA-A receptor antagonists, bicuculline and picrotoxin, inhibited the indirect component of nicotine-mediated [(3)H]norepinephrine release. Furthermore, pentobarbital, an allosteric effector at GABA-A receptors, potentiated the effect of submaximal concentrations of nicotine. These findings are consistent with the hypothesis that nicotine-induced GABA release serves as an additional stimulus for [(3)H]norepinephrine secretion within rat hippocampus.